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1. 从 LED 在节能方面的优势、LED 在室内照明和商业照明的应用和发展
趋势，结合商业照明的特点，提出利用语音来控制 LED 商用照明系统
的优势和可行性。 








4. 基于凌阳单片机 SPCE061A 芯片及开发板设计了语音控制系统，达到用 
语音控制 LED 的亮度和色温。 
5. 编程实现用语音控制 LED 的亮度和色温。可事先对系统进行语音训练， 





























With the development of global economy, energy crisis and environmental 
pollution have become urgent and the international community has to face. The 
general lighting occupies a big proportion of energy comsuption. How to achieve the 
green lighting and promote its efficiency is an important issue in commercial lighting.  
For most commercial lighting system, the optical parameters such as brightness、color 
temperature can rarely be adjustable. Virtually, in most of the shops, it requires 
different brightness and color for lighting according to the commodities. The perfect 
illumination effect will enhance the quality of the products and attract the attention of 
consumers. Hence in the design of the shop lighting, energy saving and lighting 
adjustable are necessary to achieve practical and perfect light quality. The study of 
this paper mainly includes as follows: 
1. The applications and development of LED indoor lighting and  
commercial lighting were introduced. Combined with the characteristics 
of the commercial lighting, the advantages and feasibility of the LED 
commercial lighting system controlled by the voice were discussed.  
2. The indoor lighting standards、related concepts, light modulation methods 
of high power LED, advantages of PWM dimming, relationship between 
lighting atmosphere and color temperature were discussed.  
3. Due to the clothing store's particularity and its universality in the entire 
business environment, this article selects the clothing store as an entry 
point to study the diversification of green commercial lighting. Based on 
commercial lighting requirements and energy saving, a LED system with 
brightness as well as color temperature adjustable was proposed. A pulse 
width modulation(PWM ) constant current driving system was designed to 
power the LEDs and control the brightness and color temperature by 
adjusting the pulse width of each red、green and blue LED.  
4. The voice controller based on SPCE061A chip and its development boards 















temperature adjustment according to the voice . 
5. The software of voice controlled was programmed to implement the 
adjustment of brightness and color temperature. The controlling can be 
achieved by speech training and setted in the system in advance.  
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果将中国 1/3 的传统照明改用 LED 光源替代，每年节省的用电量相当于一个三峡
水力发电厂产生的发电量[2-3]。如果能够利用调光来节能，也是非常重要的节能
手段。 





会还是冬奥会，都采用 LED 照明，因为 LED 有不同的颜色，并且可以控制颜色的
配比，达到非常绚丽的效果。 
20 世纪 90 年代以来，随着半导体照明技术的不断突破，应用领域日益扩展，
































论光效即辐射光效 3711m／W[8]，LED 外涂黄色荧光粉合成白光(PC-LED) 理论
大光效 2841m／W[9]。 
利用注入式电致发光原理制作的二极管称为发光二极管，通称 LED（英文
light emitting diode）。PN 结是发光二极管的核心部分。当 PN 结正向导通时
（即 P 端接电源正极，N 端接电源负极），电流从 LED 阳极流向阴极，电子从 N
区向 P区运动，在 P区跟空穴复合，电子和空穴复合时把多余的能量以光的形式
释放出来，把电能直接转换为光能，这是 LED 发光的原理。光的波长决定了光的
颜色，由形成 P-N 结材料的禁带宽度决定。 
LED 作为新型高效固体光源，除了高光效，还具有其他发光器件所不具备的
优点： 
   （1） 工作寿命长：作为一种半导体固体发光器件，LED 亮度半衰期通常可
达到十万小时，比其他发光器具有更长的工作寿命。 
   （2） 低能耗：LED 是一种低压工作器件，在同等亮度下，耗电小，随着工
艺和材料的发展，发光效率将会逐步提高。曾经有人计算过，如果日本的照明灯
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